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Abstract of JP8239330 

PURPOSE: To obtain an &alpha -olefin oligomer in high yield and selectivity by realizing selective 
trimerization of the &alpha -olefin using a specific chromium catalyst in the presence of a specific 
amount of water. CONSTITUTION: Using, as a chromium catalyst, a catalyst system comprising (a) a 
chromium compound such as chromium (III) 2-ethylhexanoate; (b) at least one selected from amines, 
amides and imides such as 2,5-dimethylpyrrol and (c) an alkylaluminum such as triethylaluminum, an 
&alpha -olefin such as ethylene is reacted in the presence of water at 0-250 deg.C under normal 
pressure to 250kg/cm<2> for 1 minute to 20 hours. The amount of the water is 0.01-1.5 mole based on 
the compound (c). The molar ratio of the catalyst components is a:b:c=1 :(0,1-1 0):(1 -1 00). In a preferred 
embodiment, &alpha -olefin is reacted with a chromium catalyst in such a state that the component (a) 
does not contact with the composition (c). 
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^A^*tf5n5o 

[0037] ±EcDAny>^rft#«i©«f>, Any> 

©MtbTB. ES^ft^, 9DD*M, Pirunx 
*x f h7^nni^>, Effift^x mmt¥)V 
tx7a, ra^xx^wsn-s. a*. Any> 

^TfcStttt. 2a0.ft©^t(tL,T€fflfS^i ! fo 
[0 0 3 8] *SKIC*V^TB, 7DAft^fe (a) t 

7;H^7;i/3x<7Aft-&*i (c) t^agttua^ 

»ftElSSffte'&. Jf$x?]/>frSl-A*-fe>£iiS 

[0 0 3 9] ±fB©#Jt©»*MB«B, HfrWfcB, 
(1) tttt&ft (b) ~ (d) ^tfig^lCa-Jfk 
71* >&tftt«f£# (a) (2) MB 

(a) , (b) £ff (d) e^O«*+fca-*I/ 

(o mxtzm* (3) mm 
tftft (a) at; (d) *%isMm*\za-tuy^>, 
tem&ft (b) ( C ) ftSA-rsm (4) mk 
(S» (c) at; (d) s^wwuito-tw/ 
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(I 

9 

mtm (a) ms a> g#Atws, (5) mm 

tflft (a) Rtf (b) ££tM6**K:. a-tV7^ 

x (c) sr; (d) stxtam (6) 

(b) Xtf (c) ft^trtWE«ffca-*I/7-f 
X fttlffi^ (a) Ktf (d) S*Af*m (7) 
ft&iKj£# (c) fc£tr**«t»fc. a-*l/7-f >, ftfcfflG 
(a) , (b) Rtf (d) SiAtsm (8) 

(a) ft^O««ififco-*l/7>f>. 
ft (b) ~ (d) SIXtSM (9) 

>&t/&«iM# (a) ~ (d) s-ett^nHua^aii j 

5„ l-LT, ±|E©fc**tt, BUT, 
[0 0 4 0] *^BJIC*^T, {{/n&it-aVat 

ttt, E(&fflBI!S&l$ffl*&61\ *©«©lJD«fca- 

T, Efi*#SIIJK3ftft*Ktt. JJBfflff*U«ft 

[0041] ^DAft^#;t7;i/+;i/7;i/5r:7Aft^ 
wt^ftaiMi-r saw-pi' nA*«*s«jfli^&»# 

tt, *Sff&#Ttt&VJ*», #©titCjf£$ti3o 
[0 0 4 2] -i-ftto-6, ZUkfc&®t7)V*)V7)V* 
x^ASgsjKS-tifdSB-, imM^lcgaffiLT^S 

SftO, ^ng#^SST*5o ^©fc®, 7J\s*)\>- 

i'DA-fb^»©^M7cRfS^f«ftUTiffU- *©is 

*tSjS3n, a-^k7^>©fga^Rf5©SWfST 
T5. 

[0 0 4 3] *55WK*^T, mna-*U71>tl 
Tit S*«*»2~3 0ffl«ft*fcta#|t«(Oo-^U 

X l-7"fX l-A*-feX 1-Wf>, 3 -J* 
»-l-7r>, 4-^5 1 ;I/-1-A>t->^W 

2T$>D, X5^X^£-?-0H*#:T&£ 1 -A+-fe> 

[0 0 4 4] *5!Wfc*^T, EfcgttfcLTB, 7? 
X A>^>, 3-;<3^A>#X A^-tf-X A7*^ 
X 2 -^JVa^X :ti^X X^nA^-9-X 
^fJVy^nAWX 2, 2, 4- hU^?;VA>^ 
X U >^©m*Sc 1~20 ©«tt$ftttlB»5£0 f 



i) #M¥8-2 3 9 3 3 0 

Axtfx h;i/x>, *xvx x?;v 

A>ifX ^->fk>, xh5U>*ffl#ftKM:** 

[0 0 4 5] Sfc, HfwgjSltLT, E*I5Ctt©a-:fr 
k 7 >^n g ft* fc SiKHK*© a - * !✓ 7 -f > & 

4~3 0©a-^U7>f>*tffifflSnS«t, flfi&TifcR 
©a-^l^XWdffSLK 
? [0 0 4 6] Efi»«£LT«, l&*Stf*4~l 

U>. cn6©**Sffifflf«ili:t±0, #'JV-© 

[0 0 4 7] ^fPjm&^T, ?nA^ftOtffli 
tt> »«ElUyMl'a&D. 0xl0- 7 ~0. 
5moK jffSKIJl. 0X10«~0. 2mol. 
W\Zft$.V<\tl. 0x10-^0. 05mol©iSB 
1 ££tl5„ 7;i/*;i/7;i/5x7Aft^rtl©«ffl» 
B, ?nAft^»lmo IStt). IKE Ommo 1GI 
±T?*6«t, *K»tt*.I:tf=*#©»R*©*/SW 
6, 0. lmoi;i±tt5(0«Vi. *LT, ±&g 
tt> ami. 0X 1 0 4 mo *fc, 73X 

73HXtt'f5H©#ffiffi»i, £nM;£*lmol 
S#0. 0 0 Imo 1£UT*D, JJSKI4 
0. 0 0 5~ 1 0 0 0mol, IICjfSKttO. 0 1 
~1 0 Omo l©ffiHt$n5„ Sfc, An^r'X^fft 
^H©^ffl*lS, 75>, 75 FXli-TS Hffl^fflfii: 

? ^-©iBffltsnso 

[0 0 4 8] imWz&^TU. fnMkSm (a) , 
73X 7SHRtf-f3H©»*6atfnaiaEU:ffl 

ft^ft (b) , 7;v*;V7^5x7Afti^fj (c) &r; 

Any>^#ft;^4fJ (d) ©t;Wt (a) : (b) : 
(c) : (d) HI : 0. 1-10:1-100:0. 
1-20 * L<, 1:1-5:5-50:1-10 
iWftffSb^. »*5^*ff=©lS^ICJ:D. a-* 
thT, Mittf. A+ir>S9 0%K 
± ©JR*T?«ifi1-5Ct*tffl 
? *, L^fe, '\+-fe>>f©l-A*t>0lS£9 9% 

[0 0 4 9] R*fi«^ 3^-0-2 5 CC, *fSL< 
tt0-l 5 0"C, Stjff* L<B2 0-10 Ott* 
5. -7j, KJSETJtt, #Efj;^L2 5 0 k g/cm 2 
©«H*^SKL#S^ a#tt, 10 0k g/cm 1 

©jE*T+^Tfe«o -euT, »si^Hia, mm ftp 
B2omm. Sf*L<iao. 5~6Btiy]©isffli:sn 

? ft, **©«#fcJ;f5, ffl*-r*#'Jv-©tt«*t#« 



11 

©*«, 7f<*#J±£LT\ amo. l~100kg/c 
m 2 , $f£L<«l. 0~80kg/cm 2 ©iffl££ 

[0 0 5 0] #fgH/3©ft*©#l£13\ Rfo%fa\z7)V* 
)V7)VS.=.^Ait'a^ (c) !C*fLT0. 001-1. 

a#»«ifiB, #aiooppm(o*»s^rLT^ac: 

9r#3KJ6^£*©SS:ffifl§Lfc*&. ftt 10 

tttf#©*;vtt&£fct>tt?¥-raa*, ej6»**6E£ 
^(c|Hi#$n«.7k©7Ji/+;v7;i/3n i >A^ti (c) 

«, *Ulfl/ >^©# <J LTIWBEK 

[0 0 5 1] L^L&^S, ±ie©«an-A^>t 
^T J &ffl7Mr^r*£5~2 0 p pmCM^Sitar 

S«^rt!c7;^;V7^3=^Affc^ (c) ICMLT 

o . ooi~i. 5 * ;>jt©*»s#fts«**«Wfc 

[0 0 5 2] *5Wifc*WTtt, S**fc«»3?n-6* 

#©S£«|IT£©#0f3:U5. K^tUTH, MA 

JiS^jK©*-&B, M«^©lt5T*-57;WV7;V3 JO 
-^ASS^I©SWl'ffiffl-r-5^i:^ffi*-5. £©* 
7;l/+Jl/7Jl/5-'>At7kt©SfS(C < toT7;l/3 
/^>^BJ4T5fci*> 7;l^7;l/5x7A©i§$ 

iftil& f©^ gfc«fc -3 Tf^SfS ffltfjf* L-V^ 

[0 0 5 3] E£**©Iffi#UV-©#[IIR3;tt. » 
fl©H«#*8tt£aS«£fflLTfffcft, HWStlfca 
-*V7>f>fc2S#B, jKSICiSDTWfians. M 

ic, X3^>fr5iffiffig©i -A^-fe>SiHM ; firfiJlc 
«i6f5i:t*tffl*«. -tUT, &*il©S£jSJK£ffiffl 

b&a-&RfStj;D, #5SW©tBg#8-e#sn&i- 
a« >*> 6*ffltttnBT?*s l - l d p e zmmtz 

[0 0 5 4] 

[0 0 5 5] 1 50 



#BB¥8 - 2 3 9 3 3 0 
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1 2 0'C©e:iig§T?illii^L.&2L©^-h^l^-7' 

siia^Tfci, xsa*ttiftL&. J:©*- h 

fttfcav»&. n-AT^X 7 3 0ml) , 2, 5- 
v^^JI/fcfD-;!/ (0. HOmmol) On-A^ 
h'JX5 1 ;l/7;l/5-7A (0. 7 0 0mmo 
l) <Dr\-s\-f9ymm. 1, 1, 2, 2-f h7^n 
)VX^> (3 9. 4mg, 0. 2 3 5mmol) ©n- 

MMf&ftyj-FWzzuMui) 

X— h (22. 5mg, 0. 04 7mmo 1) ffln-A 
:/*>»*ft{t&Aie. n-^>OiMB7 5 0 
mlTf^ft. ft*. ±iSfciSlr>T«fflL&n-A7'* 
>H. *7>M 1 1 0 0 p p mffl n - 1/^ 

a. 7 -> - 7* £ a« l & s ** ic ata s •e-r #fl^rft&* 

5ppm Cfc/AL^MfcO. 2 5) tftS»K«jftl, 
[0 0 5 6] 9ff, t-b?U-7*8 CClCMSU 
&X^k>£^ B 6^7^-Fl : i0«ALfco X^k 

4S*i3 5Kg/cm ! GifcSffiX^l/VSSIAU 
■€■©«, 4ES3 5Kg/cm ! Gfc, i&K£8 0'CK: 

[0 0 5 7] 1. 0B#ra^m b7k-7©E* 

*#»uTjR*^stfK mmm\z£?T5.&m*<»ffl 
lets a -*i/7< >fgm&#©a^«T©fe^i'£ 

[0 0 5 8] §£860112 
*««1C*^T, n-A7*>©ftjftj&fc:i3ttS*« 

Jtl. 0 0) tC&6«tiS^L.rcn-A7 P 5'>£€fflU 
&H*|.tt, 3lffi0U£^§iCLTa-:tk7-Y>{£B& 
#£«»U »^«T©«S^i:£SllC^Lfc 0 

[0 0 5 9] JtKMl 
^*«lfc*V»T, n-^^>©««ySfc*tt5JBf« 
l#W£fi<U *»^***»4 0ppm (7,R/AL^;V 
Jt2. 0 0) Kfc5»l;:|^Lfcn-A7^>£ttfflL 

fr£*£U ttdE»«T©*S*ft£Sa2t^l,&. 

[0 0 6 0] Jt«W2 
%mmi\Z^X, *^ilO0ppm (7K/AL 
Wit4. 0 0) ©n-^^SffifflL&JJWi. * 
JKff 1 iH#fcbT a -tV74 >m$#*mU 

»jE»«f©je*ft£sa 2 ic^bfco 

[0 0 6 1] i§»SS© THPj ftn-A^ 

>, C rft-a-tJS^©Cr(2EHA) 3 B^nA(III) 2-X 
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13 14 
^jW^/X-k Any>fc4&e*©TCEttl, * [0 0 6 2] 
1, 2, 2-xh5^njH^>t*U «WStt©* Si] 
ffiSg-a-^-k^-f >/l g-^nA • Hrm * 



J 2^ 



[0 0 6 3] 





HP (750) 


HP (750) 




Cr(2EHA) : 


Cr(2EHA) s 


Mh^S*!* (me) 
wiLn-tisym vine*' 


0 2 Q47 




Crftofe (mmol) (a) 




0047 


2, 5— / JH:° n-Jli (mmol) (b) 


0 140 


0 140 


Et 3 Al (mmol) (c) 


0 701 


0 701 




TCE 


TCE 


hufyit^H (mmol) (d) 


0 240 


0 240 


aH**3WJfc(a:b:c:d) 


1 : 3:15:5 


1 : 3:15:5 


7jc/Al (t)«h) 


0.250 


1. 00 


SJSfiS CC) 


80 


80 


X^fU-XE (Kg/cm 2 G) 


35 


35 


S«^W(Hr) 


1.0 


1.0 


<£g&*»(g) > 


389.3 


387.2 


<ffigg^*(wt» > 






C4 


0.2 


0.3 


Cc £#: 


91.2 


93.1 


C 6 *ffll-hexene^*(wt» 


98.4 


98.6 


C 8 


0.6 


0.5 


ClO-20 


8.0 


6.1 


i'J£PE 


0.02 


0.03 




166360 


165452 


30 [32] 






warn 




1 


2 


fttiEWB (ft: ml) 


HP (750) 


HP (750) 




Cr (2EHA) : 


Cr(2EHA) 


htt&mm (mg) 


22.5 


22.5 


Crft^fe (mmol) (a) 


0.047 


0.047 


2,5--/;WtHl (mmol) (b) 


0.140 


0.140 


EtsAKmmol) (c) 


0.701 


0. 701 




TCE 


TCE 


MOte* (mmol) (d) 


0.240 


0.240 


««WtiKMfc(a:b:c:d) 


1 : 3:15:5 


1 : 3:15:5 


#/Al (tJEt) 


2. 00 


4. 00 


MJSfiS CC) 


80 


80 


X9 1 1/ >J± (Kg/cm 2 G) 


35 


35 




1.0 


1.0 


<£gS»*(g) > 


302.0 


90.1 


<»j5»*(wt» > 






C4 


0.4 


0.8 


C 6 ±fc 


91.7 


84.7 
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C 6 tf©l-hexene-g-M(wt* 



iltPE 



#BB¥8 - 2 3 9 3 3 0 



[0 0 6 4] >fiS##&KJR*AoSaS?*T?« 



(5D int. ci. 6 m\tm ffmmm 

I! C 0 7 B 61/00 3 0 0 



m)mm us mn (72) mm mm 

WOi*6»*«a=TBl0#ffl! =£fl# MU*£*tfffla=TBl(«Hfi 



